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Eberline Services
W.O. No. RO-12-096-7595

Bechtel Hanford Inc.
SDG H1184

Case Narrative Page 1 of I

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1 184 was composed of four water
samples designated under SAF No. C01-008 with a Project Designation of: 100HR3
lAM (1 & 2) GW Monitoring, November 2000.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist.

2.0 ANALYSIS NOTES

2.1 Gross Alpha and Gross Beta Analyses

No problems were encountered during the course of the analyses.

2.2 Tritium Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package Is In compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of
the data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

Melissa C. Mannion
Program Manager
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SDG 7595

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP 01184

SAMPLE SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1184

SAMPLE SUM14ARY
Page 1

SIMARY DATA SECTION
Page 3

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

B1OLJ9 Hanford Site WATER R012096-04 C01-008 C01-008-32 12/13/00 11:48
BlOLKI Hanford Site WATER R012096-02 C01-008 CO1-008-30 12/13/00 09:59
B1OLK3 Hanford Site WATER R012096-03 C01-008 CO1-008-31 12/13/00 08:00
S1OLK5 Hanford Site WATER R012096-01 C01-008 C01-008-28 12/13/00 10:39
Method Blank WATER R012096-06 C01-008
Lab Control Sample WATER R012096-05 C01-008
Duplicate (R012096-02) Hanford Site WATER R012096-07 CO1-008 12/13/00 09:59
Spike (R012096-02) Hanford Site WATER R012096-08 COI-008 12/13/00 09:59

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVP-CS
Version 3.06

Report date 01/24/01



SDG 7595

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

QC SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SIG H1184

CHAIN OF
CC BATCH CUSTODY CLIENT SAMPLE ID

7S95 - COI1-008-28 8101K5

% SAMPLE BASIS
MATRIX SOLIDS AMOUNT AMOUNT

UATPD -

DAYS SINCE LAB
RECEIVED COLL SAMPLE ID

12/14/01f 1 t 02109-01 __595-001

C01-008-30 BlOLKI WATER 12/14/00 1 R012096-02 7595-002

C01-008-31 B1OLK3 WATER 12/14/00 1 R012096-03 7595-003

C01-008-32 B1OLJ9 WATER 12/14/00 1 R012096-04 7595-004

Method Blank

Lab Control Sample
Duplicate (R012096-02)

Spike (R012096-02)

WATER
WATER
WATER
WATER

12/14/00 1
12/14/00 1

R012096-06 7595-006
R012096-05 7595-005
R012096-07 7595-007
R012096-08 7595-008

QC SUMARY
Page 1

SIUARY DATA SECTION
Page 4

DEPARTMENT
SAMPLE ID

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-QS

Version 3..06
Report date 01/24/01



SDG 7595
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

PREP BATCH SUMMARY L Client HanfordContract TRC-SBB-207925
Case no SDG H1184

TEST MATRIX METHOD

-___Gas Proportional Counting
82B WATER Gross Beta in Water

PREPARATION ERROR PLANCHETS ANALYZED QUALI-
BATCH 2o % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS

6963-013 15.0 4 1 1/1

88A WATER Gross Alpha in Water 6963-013 20.0 4 1 1 1/1

Liquid Scintillation Counting
H WATER Tritium in Water 6963-013 10.0 4 1 1 1/1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS ptanchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id TMANC
Protocol Hanford

PREP BATCH SU11IARY Version Ver 1.0

Page 1 Form DVD-P S
SUMIARY DATA SECTION Version 3.06

Page 5 Report date 01/24/01



SOG 7595

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

WORK SUMMARY
Client Hanford

Contract TRC-SBB-207925

Case no SDG H1184

CLIENT SAMPLE
LOCATION
CUSTOY

B10LJ9
Hanford Site

C01-008-32

ID

MATRIX
SAF No

WATER
C01-008

LAB SAMPLE ID
COLLECTED

RECEIVED

R012096-04
12/13/00

12/14/00

PLANCHET

795-004

7595-004

7595-004

SuF-
TEST FIX ANALYZED

82B/82
88A/88
H

01/23/01
01/20/01
01/07/01

REVIEWED BY METHM

01/24/01._MCM
01/24/01 MCII

01/24/01 MCM

_Gra-BAeta-inWater

Gross Alpha in Water
Tritium in Water

B1OLKI R012096-02 7595-002 828/82 01/23/01 01/24/01 MCM Gross Beta in Water
Hanford Site WATER 12/13/00 7595-002 BaA/88 01/20/01 01/24/01 MCM Gross Alpha in Water
C01-008-30 £01-008 12/14/00 7595-002 H 01/07/01 01/24/01 ME14 Tritium in Water

10LK3 R012096-03 7595-003 826/82 01/23/01 01/24/01 MCM Gross Beta in Water
Hanford Site WATER 12/13/00 7595-003 88A/M 01/20/01 01/24/01 MC Gross Alpha in Water
C01-008-31 COl-008 12/14/00 7595-003 H 01/07/01 01/24/01 MCM Tritium in Water

B10LK5 R012096-01 7595-001 826/82 01/23/01 01/24/01 MCM Gross Beta in Water
Hanford Site WATER 12/13/00 7595-001 88A/88 01/20/01 01/24/01 MCM Gross Alpha in Water
C01-008-28 COl-008 12/14/00 7595-001 H 01/07/01 01/24/01 MCM Tritium in Water

Method Blank R012096-06 7595-006 82B/82 01/23/01 01/24/01 MCM Gross Beta in Water
WATER 7595-006 88A/88 01/23/01 01/24/01 MCM Gross Alpha in Water

C01-008 7595-006 H 01/07/01 01/24/01 MCM Tritium in Water

Lab Control Sample R012096-05 7595-005 828/82 01/23/01 01/24/01 MC Gross Bets in Water
WATER 7595-005 88A/88 01/20/01 01/24/01 MCK Gross Alpha in Water

C01-008 7595-005 H 01/07/01 01/24/01 MCM Tritium in Water

Duplicate (R012096-02) R012096-07 7595-007 828/82 01/23/01 01/24/01 MCM Gross Beta in Water

Hanford Site WATER 12/13/00 7595-007 MBA/88 01/23/01 01/24/01 MCH Gross Alpha in Water
COl-008 12/14/00 7595-007 H 01/07/01 01/24/01 MCM Tritium in Water

Spike (R012096-02) R012096-08 7595-008 01/08/01 01/24/01 MCK Tritium in Water
Hanford Site WATER 12/13/00

C01-008 12/14/00

WORK SUMMARY
Page 1

SUMARY DATA SECTION
Page 6

Lab id TMANC
Protocol Hanford
Version Ver 1,0

Form DVD-CWS

Version 3.06
Report date 01/24/01



SDG 7595
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

WORK SUMMARY, cont.
Client Hanford

Contract TRC-S8B-207925

Case no SDG H1184

WORK SlJIKARY
Page 2

SLIM4ARY DATA SECTION
Page 7

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

82B/82 C01-008 Gross Beta in Water 900.0_ALPHABETAGPC 4 1 1 1 7
88A/88 C01-008 Gross ALpha in Water 900.0_ALPHABETAGPC 4 1 1 1 7
H COI-008 Tritium in Water 906.0_H3 LSC 4 1 1 1 1 8

TOTALS 12 3 3 3 1 22

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-CWS
Version 3.06

Report date 01/24/01



R012096-06

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

METHOD BLANK
Method Blank

SDG 7595 Client/Case no Hanford SDG H1184
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012096-06 Client sample id Method Blank
Dept-_sample id 7595-_0_l_6 Material/Matrix ____-WATER

SAF No C01-008

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIEfl TEST

Gross Alpha 12587-46-1 -0.214 0.48 1.1 3.0 U 88A
Gross Beta 12587-47-2 1.18 1.6 2.7 4.0 U 82B
Tritium 10028-17-8 -139 210 370 400 U H

100HR3 IAM (1&2) GW Mon.-Nov. 2000

QC-BLANK #37139

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 8

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 01/24/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

R012096-05

LAB CONTROL
Lab Control Sample

SAMPLE

SDG 7595 Ctient/Case no Hanford SDG H1184
Contact Melissa C. Mannion Case no TRC-SBB-207925

Lab sample id R012096-05 Client sample id Lab Control Sample
_Dept sample id 7595-005 MateriaL/Matrix WATER

SAF No C01-008

RESULT 2a ERR MDA ROL QUALI- ADDED 2a ERR REC 3u LMTS PROTOCOL
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % (TOTAL) LIMITS

Gross Alpha 61.4 4.6 1.4 3.0 8A 67.0 2.7 92 70-130 70-130
Gross Beta 62.4 3.2 1.8 4.0 82B 73.3 2.9 115 79-121 70-130
Triti um 8950 420 350 400 H 9880 400 91 84-116 80-120

100HR3 IAM (1&2) GW Mon.-Nov. 2000

QC-LCS #37138

LAS CONTROL SAMPLES
Page 1

SIOARY DATA SECTION
Page 9

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-LCS
Version 3.06

Report date 01/24/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

DUPLICATE
R012096-07 BIOLKI

SDG 7595 Client/Case no Hanford SDG H1184
Contact Melissa C. Mannion Case no TRC-SBB-207925

DUPLICATE ORIGINAL
Lab sample id R012096-07 Lab sample id R012096-02 Client sample id BlOLK1

Dept sample id 7595-007 Dept sampleid 7595-002 Location/Matrix Hanford Site WATER
Received 12/14100 Collected 12/13/00 09:59

Custody/SAF No C01-008-30 C01-008

DUPLICATE 2o ERR ICA ROL QUALI- ORIGINAL 2a ERR SA QUALI- RPD 3a PROT
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L (COUNT) pCi/L FIERS % TOT LIMIT

Gross Alpha 0.670 1.0 1.5 3.0 U 88A 1.14 1.3 1.9 U -

Gross Beta 4.19 1.5 2.1 4.0 82B 4.67 1.5 2.1 11 79
Tritium 16.3 110 190 400 U H 22.4 110 190 U -

100HR3 IAM (1&2) GW Mon.-Nov. 2000

IC-DUP#2 37140

DUPLICATES
Page 1

SlIARY DATA SECTION
Page 10

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DUP
Version 3.06

Report date 01/24/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

MATRIX SPIKE
R012096-08 B1OLKI

SDG 7595 Client/Case no Hanford SDG H1184
Contact Melissa C. Mannion Case no TRC-SBB-207925

MATRIX SPIKE ORIGINAL
Lab sample id R012096-08 Lab sample id R012 f9-02 Client sample id B10LK1

J-ept sampletiL 95-08 ._nptswampt _id7Z95-O . Location/RMatrix HanfnrdSite__ WATER
Received 12/14/00 Collected 12113/00 09:59

Custody/SAF No COI-008-30 C01-008

SPIKE 2a ERR HOA RDL QUALI- ADDED 20 ERR ORIGINAL 2a ERR REC 3a LTS PROTOCOL
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L pCi/L (COUNT) % (TOTAL) LIMITS

Tritium 19900 430 200 400 H 20800 830 22.4 110 96 84-116 60-140

IOOHR3 IAM (1&2) GW Mon.-Nov. 2000

QC-MS#2 37141

MATRIX SPIKES
Page 1

SIMMARY DATA SECTION
Page 11

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-MS

Version 3.06
Report date 01/24/01



R012096-04

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

DATA SHEET

SDG 7595 Client/Case no Hanford SDG H1184
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012096-04 Client sample id BlOLJ9

DeVt-lample id 752.5f4 Location/Matrix-Hanford Site WATER
Received 12/14/00 Collected 12/13/00 11:48

Custody/SAF No COl-008-32 C01-008

RESULT 2ao ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/L (COUNT) pCi/L pCi/L FIRS TEST

Gross Alpha 12587-46-1 0 0 2.3 3.0 U 88A
Gross Beta 12587-47-2 10.2 1.9 2.4 4.0 82B

Tritium 10028-17-8 207 120 190 400 J H

100HR3 IAM (1&2) GW Mon.-Nov. 2000

DATA SHEETS
Page 1

SUM3ARY DATA SECTION
Page 12

B10LJ9

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06
Report date 01/24/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP 21184

R012096-02
DATA SHEET

SDG 7595
Contact Melissa C. Mannion

Lab sample id R012096-02

Dept sample id 7595-002
Received 12/14/00

Client/Case no
Contract

Client sample id

_Location/Matrix
Collected

Custody/SAF No

Hanford
TRC-SBB-207925

B10LK1

Hanford Site

12/13/00 09:59
CO1-008-30 COl-008

100HR3 IAM (1&2) GW Mon.-Nov. 2000

DATA SHEETS
Page 2

SUMWARY DATA SECTION
Page 13

Bl1LK1

SDG H1184

RESULT 2o ERR MDA RDL QUALI-
AINALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIRS TEST

Gross Alpha 12587-46-1 1.14 1.3 1.9 3.0 U 88A

Gross Beta 12587-47-2 4.67 1.5 2.1 4.0 82B
Tritium 10028-17-8 22.4 110 190 400 U H

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 01/24/01

WATER



R012096-03

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

DATA SHEET

SDG 7595 Client/Case no Hanford SDG H1184

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R012096-03 Client sample id B10LK3

Dept sample id_7595-003 Location/Matrix Hanford Site WATER
Received 12/14/00 Collected 12/13/00 08:00

Custody/SAF No COI-008-31 C01-008

RESULT 2cr ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 -0.406 0.41 0.99 3.0 U 88A

Gross Beta 12587-47-2 0.117 1.0 1.8 4.0 U 82B

Tritium 10028-17-8 156 120 190 400 U H

100HR3 IAM (1&2) GW Mon.-Nov. 2000

DATA SHEETS
Page 3

SUMMARY DATA SECTION
Page 14

B10LK3

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 01/24/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

R012096-01

SDG 7595
Contact Melissa C. Mannion

Lab sample id R012096-01

Dept sample id 7595-001

Received 12/14/00

Client/Case no Hanford

Contract TRC-SBB-207925

Client sample id BlOLK5

ocation/Matrx Hanford SiteTE
Collected 12/13/00 10:39

Custody/SAF No C01-008-28 C01-008

100HR3 IAM (1&2) GW Mon.-Nov. 2000

DATA SHEETS
Page 4

SUMMARY DATA SECTION

Page 15

DATA SHEET
B10LE5

SDG H1184

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 0.382 0.77 1.2 3.0 U 88A

Gross Beta 12587-47-2 2.35 1.7 2.7 4.0 U 82B

Tritium 10028-17-8 -22.4 110 190 400 U H

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06
Report date 01/24/01



Test 820_ Matrix WATER

SDG 7595
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

METHOD SUMMARY
GROSS BETA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford
Contract TRC-SBB-207925
Contract SOG H1184

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET
1: Gross 2: Sum, Beta

Beta Emitters

RESULT RATIO (I)
2+1 2a

Preparation batch 6963-013
BIOLJ9 R012096-04

81aLK1 R012096-02
B10LK3 R012096-03

B1OLK5 R012096-01
BLK (CC ID=37139) R012096-06
LCS (CC ID=37138) R012096-05
Duplicate (R012096-02) R012096-07

82

82

82
82

82
82
82

7595-004
7595-002

7595-003
7595-001
7595-006
7595-005
7595-007

10.2
4.67
U
U
U
ok
ok

Nominal values and limits from method RDLs (pCi/L) 4.0
100HR3 JAM (182) GW Mon.-Nov. 2000 Average

METHOD PERFORMANCE
LAB RAW SUF- *DA ALIO PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6963-013 2v prep error 15.0 % Reference Lab Notebook 6963 pg. 013

BIOLJ9 R012096-04 82 2.4 0.300 86 100 41 01/09/01 01/23 GRB-106

BOLKI R012096-02 82 2.1 0.300 51 100 41 01/09/01 01/23 GRB-115
B10LK3 R012096-03 82 1.8 0.300 1 100 41 01/09/01 01/23 GRB-105
B1OLKS R012096-01 82 2.7 0.300 36 100 41 01/09/01 01/23 GRB-114

BLK (QC ID=37139) R012096-06 82 2.7 0.300 25 100 01/09/01 01/23 GRB-114

LCS (QC ID=37138) R012096-05 82 1.8 0.300 21 100 01/09/01 01/23 GRB-107
Duplicate (R012096-02) R012096-07 82 2.1 0.300 64 100 41 01/09/01 01/23 GRO-115

(QC ID=37140)

Nominal values and limits from method 4.0 0,300 5-250 100 180

PROCEDURES REFERENCE 900.0 ALPHABETA GPC
CP-120 Gross Alpha and Gross Beta in Water, rev 3

AVERAGES 1 2 SD MDA 2 2 t 0.76
FOR 7 SAMPLES RESIDUE 41 ± 57

METHOD SUM4ARIES
Page 1

SUMAtY DATA SECTION
Page 16

Lab id THAXC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 01/24/01



Test 88A Matrix WATER

SDG 7595
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

METHOD SUMMARY
GROSS ALPHA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford
Contract TRC-SBB-207925
Contract SDG H1184

RESULTS

CLIENT SAMPLE ID

Preparation batch 6963-013
B1OLJ9 R
BlOLK1 R
B10LK3 R
B10LK5 R
BLK (QC ID=37139) R
LCS (QC ID=37138) R
Duplicate (R012096-02) R

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

012096-04
012096-02
012096-03
012096-01
012096-06
012096-05
012096-07

88

88
88

88

88
88
88

7595-004
7595-002
7595-003
7595-001
7595-006
7595-005
7595-007

ominal values and Limits from method RDLs (pCi/L) 3.0
100HR3 IAM (1&2) GW Mon.-Nov. 2000

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION m % min key KeV HELD PREPARED YZED DETECTOR

Preparation batch 6963-013 o prep error 20.0 % Reference Lab Notebook 6963 pg. 013
B1OLJ9 R012096-04 88 2.3 0.300 95 100 38 01/09/01 01/20 GRB-114
B1OLKI R012096-02 88 1.9 0.300 61 100 38 01/09/01 01/20 GRB-106
B1OLK3 R012096-03 88 0.99 0.300 2 100 38 01/09/01 01/20 GRB-107
BIOLK5 R012096-01 88 1.2 0.300 41 100 38 01/09/01 01/20 GRB-105
BLK (QC ID=37139) R012096-06 88 1.1 0.300 27 100 01/09/01 01/23 GRB-105
LCS (QC ID=37138) R012096-05 88 1.4 0.300 22 100 01/09/01 01/20 GRE-115
Duplicate (R012096-02) R012096-07 88 1.5 0.300 72 100 41 01/09/01 01/23 GRB-10S

(GC 10=37140)

Mominal values and Limits from method 3.0 0.300 5-250 100 180

PROCEDURES REFERENCE 900.0_ALPHABETAGPC

CP-120 Gross Alpha and Gross Beta in Water, rev 3
AVERAGES 1 2 SO MDA 1.5 ± 0.94
FOR 7 SAMPLES RESIDUE 46 t 64

METHOD SUMMARIES
Page 2

SUMMARY DATA SECTION
Page 17

Gross Alpha

U
U
U
U
U

ok
- U

Lab Id THANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 01/24/01



Test H Matrix WATER

SDG 7595
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1184

METHOD SUMMARY
TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

Client Hanford
Contract TRC-SBB-207925
Contract SDG H1184

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6963-013
810LJ9 R012096-04
BlOLK1 R012096-02
81OLK3 R012096-03
B1OLKS R012096-01
BLK (QC ID=37139) R012096-06

LCS (QC ID=37138) R012096-05
Duplicate (R012096-02) R012096-07

Spike (R012096-02) R012096-08

7595-004
7595-002

7595-003

7595-001
7595-006

7595-005

7595-007
7595-008

Tritium

207 J
U
U
u
U

ok

- U
ok

Nominal values and Limits from method RDLs (pCi/L) 400
100MR3 IAN (1&2) GW Mon.-Nov. 2000

METHOD PERFORMANCE
LAB RAW SUF- *DA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE 10 SAMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6963-013 2a prep error 10.0 % Reference Lab Notebook 6963 pg. 013
B10LJ9 R012096-04 190 0.0500 20 100 25 01/05/01 01/07 LSC-004

B19LK1 R012096-02 190 0.0500 20 100 25 01/05/01 01/07 LSC-004

B19LK3 R012096-03 190 0.0500 20 100 25 01/05/01 01/07 LSC-004

BlOLK5 R012096-01 190 0.0500 20 100 25 01/05/01 01/07 LSC-004
BLK (QC ID37139) R012096-06 370 0.0500 10 100 01/05/01 01/07 LSC-004
LCS (OC ID=37138) R012096-05 350 0.0500 10 100 01/05/01 01/07 LSC-004
Duplicate (R012096-02) R012096-07 190 0.0500 20 100 25 01/05/01 01/07 LSC-004

(CC ID=37140)
Spike (R012096-02) R012096-08 200 0.0500 18 100 26 01/05/01 01/08 LSC-004

(QC ID=37141)

Nominal values and Limits from method 400 0.0500 25 180

PROCEDURES REFERENCE 906.0_H3_LSC
CP-210 Tritium in Water Samples by Distillation, rev 3]

AVERAGES 1 2 SD MDA 230 1 160
FOR 8 SAMPLES YIELD 17 ± 9

METHOD SUMMARIES
Page 3

SUMMARY DATA SECTION
Page 18

Lab id TNANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 0124/



O.C. #

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST CO1-008-28

Page 1 of j

Collector .. PARCHEN ont cquester elephone N MSIN FAX
___ ._____E. ______________________ 111 ICRNR (5Aq9 17i-AR 1

SAF No. Sampling Origin Purchase Order/Charge Code

r(1..4W HANFT)RD PITF
PrjectTide LogokN Ice 5,9v;4.kecest

IMI4U1 lAM (1&2) GW MONITflRI Nfl M. MM aj Templls

Shipped To (Lab) Method of Shipment Bill of LauAir BIl No.
TMA/RFcRA nnvT vrMIn .F *y-Y tyj, 1247

POtocol Data Turnaround Ofisite Property No.
CFOCT.A 141 rfl1640c

POSSBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCrIONS Hold Time Total Activity Exemption: YesI NoW

Fax TMA log-in to J Kessner (372-9487) & DL Stewat (372-1704).

Sample No. Lab ID * Date Time Noarype Container Sample Analysis P t

B1OLK4 (F) v W -e 1xZOml- GOP ICP Metls- 6010A RCRA GW r HNO3 to pi 2

BIOLK5 W 1x500-mL GIP ICP Meais - 6010A RCRA GW HNO3 to pH <2

BIOLK5 W Ix500-WL P IC Anions - 300.0 eo

B10LKL5 W ix2-m P $ Adviy Scan -on

B10lK5 W1 000- w GnAldphla -HN3 to pH <2

BLK5 t, W I 1000 GIP GrSn Bete - HN03 to pH <2

B10LK5 . W 5&- P d/ Tdium - H3 Now

-. -. '-- ___MAftriv.lEPaRshedCBy - PN

D.E.PARCHEN AIr
nfl.

nI/o /0
Riitquished By v Dafne tOcVBy yDatme

sine, & .iu

Relinqished By Dma.lehae Received By

Received By Dalet/Te

r-- I'S-f V S
SE
so
aL
w
0
A

soil

Sludge

oil
Air

Its
DLT
wi
L
V
x

Dnma Solid
Drum Liqutiss-e
WNipe

Other

RelinisadD By Dmae d By Deflute

FINAL SAMPLE DiisoSpt Method (c g., Ra to ome, pit poce, sad in proons) D dBy Datcffimc

DISPOSITION

MatrixSipPrint

Dale/TimeI



PNNL
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

C.O.C.
C01-008-30

Page [ of I
Collector Contact/Reqnester Telephone No. I MSIN FAX

_ D. E. PARCHEN IM K-qWR pucae7rdrCag CodSAF No. Sampling Origin 14r19: r/ r C7d9
C0m HyNFORD1Eic s No TempProject Title Logokok No. IceCbutNO ,Temp.

.OHR3I TAM (1&2) OW MONlY[lRNO NOVPFMfR 2000 & tf5-h9Wt0 '__
Shipped To (Lab) Method of Shipment Bill of Lading/Air pil No.

TMA/RFCR A GOVT VFRICI F
Protocol Data Turnaround Ofriite Property No.

CPRCI A 145 fly I
POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes 61l No iJ

Fax TMA log-in to JH Kesmr (372-9427) & DL Stewat (372-1704).

Sample No. Lab ID * Date Time Nolrype Container Sample Analysis Preservative

B10LK( / W 1x500m GIP lCP Metals 01A RCRA GW t/ .N3 to pH <2

B10LK1 v W 1x500-nl GP ICPMaIs-I601ARCRAGW C HNOS to p4 '2

1O LK I W 1xS00- t P IC A n ons - 300.0 .X C o 4

BlOLK1/ W 1x20-m P V Aciviy Scia .

BIOLKi W 1000-t G A Gross Alpha V HNO3 to pH <2

B1LK1 . W 10004n GIP / GsBa / HNO3topH'2

B10LK1 / W 1x250-nt P Tritium - None

RdfrQished By Prit Sip Dg 3r Received By Prnt Sign Date/Iine Matrix

. E. P f?>- - Soil DS - Dun Solid

I IA INI~~~ e* -e seimn DL -DnnLqlW
Relinquished By 

BySDL__ 
_ _ __ W W L -iq

Dee~lic ByRcivdB 0 -oil V -epn
A -Air X -Othr

Relinquisady Dwoerla rectivd By

FINALSAMPLE' DispowdBy Datttfine

DISPOSIION



C.O.C. C
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-0-31

Page 1 of I
eCtD EPRC NContactReq uester Telephone No MSIN FAX

111 .PA C ENI KpgNpu 1 5091 37S4611
SAF No. Sampling Origin Purchase Order/Charge Code

_0014 - HANFO17) ITE -
Project Tide LogbookNo. iceChcstNo. Temp.

100HRI IAM (&71 W MONITORIM0 NOVFMRFR 2000 -
hipped To (Lab) Method of Sbipment Bi of Laiding/A2r, Mii No.
TMAJRFCR A rnoVT VrImc F r

Protocol at Trnaround fsite Property No.
CPRCI A r

POSSIBLE SAMPLE HAZARS/REMARKS SPECIAL INSTRUCTIONS Hold To Total Activity Exemption: Yes hd No U
Fax TA log-in to 1H Kesier (372-94117) & DL Sat (372-1704).

Sample No. Lab ID * Date Time No/rype Container Sample Analysis Preservative

B10LK2 (F) - W 1x500-t. Gp j' ICPMetas-6010A RCRA GW HNtopM2

SILK3 , W 1 slktnL GP PMlasI-M601GARCRAGW HN03 to PH <2

SlK w .IXSO041t P IC Anions -300.0 Cool 4C

910LK3 g W P V A Scan None

B103K3 w 1-m GP Gros Alpha HNO3 to PH 2

B10LK3 I w onOL GIP Gos Bea HNO3 to PH <2

BIOLK3 w P Trft - H3 None

RIelimquisEd By Print acciubd By print Sign DaWtei Marix

D. E. PARCHEN E) 12t-13- . s - soi DS - Drum d

RdIitqoS*d By -se/fhelo DIBy Duel-em

1b/TS2 9 -sew T -Vleuf

Requish By DUNM tootivedBy Dow70

FINAL SAMPLE DUPO tod (e g., Ra.m st. pm - ISb P cede, used pOces) DiqwPied By a"*m
DxsPOSmON



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST rO.C. CO1-008-32
Pag 1 of t

Collet. E. PARCHEN Contact/Requester Telephone No. MSIN FAX
_H KJSWFR 5 R _17S-468_

SAF No. uAmpling Origin [Purchase Order/Charge Code

Project Ile Logbook N Ice Chest No. Temp.
.,10"IR [AM Jl&ZCiW MQNJTW1N NMMM 70M0 -? i r

Shipped TO (LAb) Method of Shipment Bill of LAdinA BiI No. 7
. MA/RFCR A _ZEY - _. _. /247FH('

Protocol Data Turnaround Ite Property No.
....FR LA 45D 4A2

JEE AR AEARKS SPECIAL INSTRUCTlONS Hold Time Total Adivy Exempti:YCs NOL
Fax 'IMA lkg-in to JH Kussnm (372-947) & DL Steww (372-1704).

Sample No. Lab ID * Date Time Nofrype Container Sample Analysis Preservative

W () 1x500-GlP ICP MetIs-S0l0ARCRAGW /HN3 to pH <

B0LU9 / W lx5-nt GP / v C Mets- 6010A RCRA GW / HNO33o pH <2

B10L19 / W ixsOO- P IC Anions - 300.0 Cool 4C

BlOlsj / w P Ac&* SW None

B1LJ9 S/ W 2x3 Go HN3to pH <2

10L uw 2x100-mL GOP Gss aft HNOS to pH <2

B10149 W lx25O-& P Trkkm H3 None

Rsl.qui edBy PEin si Matrix

$. E.2PARCHEN 2 S7 F s1G S - St t DS - Drum Sad
Riqihd yDml&Tuwm maecived By DaweTmc *( SI olm DL - DrnLiqui

Rdlinqu e By Daleirrm Rid By Dstermae 0 Oil v -V

Riquied DyBy Dawr

FINAL SAMPLE DipmW Mihod (e.g, Rtun to nsu , per lab poceuta, 2end it puce.) Disposed ly Drme

DISPOSON

P M&

I



ThermoRetec
Richmond Laboratory

Analytical Services

ICE CHEST RECEIPT LOG

Use one form per shipment. Refer to Thermometer Correction Log for correction factor.

Customer: em Date: /2

Ice chest #
or description

- Thermometer: - - - - --
time in
Thermometer:
time out

Thermometer
reading

Thermometer
number

Correction
factor

Actual
temerature*

Custody seals on ice
- chest intact?

Custody seals
dated ?

Custody seals
signed?

Custody seals an
samples? . I

Jce chest scanned for
activit?

* Temperature is in degrees centigrade.

Technician: _..,_ _

Comments:

Form SCP-01.1, 09-25-00
Previops editions of this form may be used.

a 5 0 yuaR of quality nuclear services"



ThermoRetec
Richmond Laboratory

Analytical Services

ICE CHEST RECEIPT LOG

Use one form per shipment. Refer to Thermometer Correction Log for correction factor,

Customer: Date:

Ice chest #
or description

hermometer: - -- -- -
time in

Thermometer:
time out

Thermometer
reading

Thermometer
number

Correction
factor

Actual
temperature*

Custody seals on ice
chest intact?

Custody seals
dated 7

Custody seals
si ned?

Custody seals on
samples?

Ice chest scanned for
activity?

* Temperature is in degrees centigrade.

Technicicn:

Comments:

Form SCP-01.1, 09-25-00
Previots ediions of ths form may be used.

SU0 years of quality nuclear services"



ThermoRetec Analytical Services
Richmond Laboratory

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

Client: sl 13izC4Wk at a receive d 1-

Container I.D. No. Requested TAT (Days) P.O. Received Yes [ 1 No I I

INSPECTION

1. Custody seals on shipping container intact? Yes [ V- No[ I N/A i I

2. Custody seals on shipping container dated & signed? Yes ( /l No [ I N/A [ 1

3. Custody seals on sample containers Intact? Yes [ 1 No E ] N/A [ 1

4. Custody seals on sample containers dated & signed? Yes [ / No [ ] N/A [ I

5. Cooler Temperature: Packing material is: Wet I ] Dry ['

6. Number of samples in shipping container:

7. Number of containers per sample: $$. '...i (Or s

8. Paperwork agrees with samples? Yes I VT No I I

9. Samples have: Tape [ I Hazard labels I ] Red labels I I Appropriate sample labels I &-T

10. Samples are: in good condition [tvf Leaking [ I Broken Container I I Missing I I

11. Describe any anomalies:

13. Was P.M. notified of any anomalies? Yes I I No I I Date

14. ReceIved by Date: J 4lz= ime:

Customer Sample No. cpm mr/hr Customer Sample No. Cpm mr/hr

Ion Chamber Ser. No. Calibration date

Survey Meter Ser No. Calibration date

Form SCP-01.2, 09-25-00 "50 years of quality nuclear servces"
Previous editions of this form may be used.



DATE RECEIVED: 12/16/00

Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

RFW LOT # :0012L604

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP

B10LK4 (F)

SILVER, TOTAL
SILVER, TOTAL
SILVER, TOTAL

ALUMINUM, TOTAL
ALUMINUM, TOTAL
ALUMINUM, TOTAL

BARIUM, TOTAL
BARIUM, TOTAL

BARIUM, TOTAL

BERYLLIUM, TOTAL

BERYLLIUM, TOTAL
BERYLLIUM, TOTAL
CALCIUM, TOTAL

CALCIUM, TOTAL
CALCIUM, TOTAL
CADMIUM, TOTAL
CADMIUM, TOTAL
CADMIUM, TOTAL

COBALT, TOTAL
COBALT, TOTAL
COBALT, TOTAL
CHROMIUM, TOTAL
CHROMIUM, TOTAL

CHROMIUM, TOTAL

COPPER, TOTAL
COPPER, TOTAL
COPPER, TOTAL

IRON, TOTAL

IRON, TOTAL
IRON, TOTAL

POTASSIUM, TOTAL
POTASSIUM, TOTAL
POTASSIUM, TOTAL

MAGNESIUM, TOTAL
MAGNESIUM, TOTAL

ANALYSIS

001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842
99L1842
99L1842

99L1842
99L1842
99L1842
99L1842
99L1842

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/0
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

01



Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD COI-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS

MAGNESIUM, TOTAL
MANGANESE, TOTAL
MANGANESE, TOTAL
MANGANESE, TOTAL
SODIUM, TOTAL
SODIUM, TOTAL
SODIUM, TOTAL
NICKEL, TOTAL
NICKEL, TOTAL
NICKEL, TOTAL

ANTIMONY, TOTAL
ANTIMONY, TOTAL
ANTIMONY, TOTAL

STRONTIUM, TOTAL
STRONTIUM, TOTAL
STRONTIUM, TOTAL
VANADIUM, TOTAL

VANADIUM, TOTAL
VANADIUM, TOTAL
ZINC, TOTAL
ZINC, TOTAL
ZINC, TOTAL

RFW #

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

MTX PREP #

MS

REP
MS

REP

MS

REP
MS

REP
MS

REP
MS

REP
MS

REP
MS

99L142
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842

99L1842
99L1842
99L1842
99L1842

99L1842
99L1842
99L1842

COLLECTION EXTR/PREP

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12?/20/06
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

B10LK5

SILVER, TOTAL
ALUMINUM, TOTAL
BARIUM, TOTAL

BERYLLIUM, TOTAL

CALCIUM, TOTAL

CADMIUM, TOTAL
COBALT, TOTAL

CHROMIUM, TOTAL
COPPER, TOTAL

IRON, TOTAL
POTASSIUM, TOTAL

MAGNESIUM, TOTAL
MANGANESE, TOTAL

002
002
002
002
002
002
002
002
002
002
002
002
002

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

W 99L1842 12/13/00 12/20/00

ANALYSIS

12/27/00

12/27/00

12/27/00

12/27/00

22/27/00
12/27/00

12/27/00
12/27/00
12/27/00

12/27/00
12/27/00

12/27/00

12/27/00
12/27/00

12/27/00

12/27/00

12/27/00

12/27/00
12/27/00
12/27/00

12/27/00

12/27/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
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Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD COI-008 11184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS

SODIUM, TOTAL
NICKEL, TOTAL
ANTIMONY, TOTAL

STRONTIUM, TOTAL

VANADIUM, TOTAL

ZINC, TOTAL

RFW #

00
002
002
002
002
002

MTX PREP #

W S9L1842
* 99L1842
* 99L1842
* 991,1842
* 9911842
* 9911842

COLLECTION EXTR/PREP

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

BlOLKO (F)

SILVER, TOTAL

ALUMINUM, TOTAL

BARIUM, TOTAL
BERYLLIUM, TOTAL

CALCIUM, TOTAL

CADMIUM, TOTAL
COBALT, TOTAL

CHROMIUM, TOTAL

COPPER, TOTAL
IRON, TOTAL

POTASSIUM, TOTAL

MAGNESIUM, TOTAL

MANGANESE, TOTAL
SODIUM, TOTAL

NICKEL, TOTAL

ANTIMONY, TOTAL

STRONTIUM, TOTAL

VANADIUM, TOTAL
ZINC, TOTAL

BlOLKI

SILVER, TOTAL

ALUMINUM, TOTAL
BARIUM, TOTAL

BERYLLIUM, TOTAL

CALCIUM, TOTAL
CADMIUM, TOTAL

COBALT, TOTAL

ANALYSIS

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003

991,1842
99L1842
99L1B42

991,1842
991,1842
991I842
9911842
991,1842
9911842
99L1842
991,1842
99L1842

9911842
991I842

99L1842

991,1842
99L1842
9911842
99L1842

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

004
004
004
004
004
004
004

w
w
w
w
w
w
w

991,1842
99L1842
991842
991I842
9911842
991842
99L1842

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/27/OQ
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
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Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS

CHROMIUM, TOTAL
COPPER, TOTAL
IRON, TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE, TOTAL
SODIUM, TOTAL
NICKEL, TOTAL
ANTIMONY, TOTAL
STRONTIUM, TOTAL
VANADIUM, TOTAL
ZINC, TOTAL

B10LK2 (F)

SILVER, TOTAL
ALUMINUM, TOTAL
BARIUM, TOTAL
BERYLLIUM, TOTAL
CALCIUM, TOTAL
CADMIUM, TOTAL
COBALT, TOTAL
CHROMIUM, TOTAL
COPPER, TOTAL
IRON, TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE, TOTAL
SODIUM, TOTAL
NICKEL, TOTAL
ANTIMONY, TOTAL
STRONTIUM, TOTAL
VANADIUM, TOTAL
ZINC, TOTAL

RFW #

004
004
004
004
004
004
004
004
004
004
004
004

005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005
005

MTX PREP #

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842
99L1842

99L1842
99L1842
99L1842

99L1842

99L1842

99L1842
99L1842
99L1842

99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842
99L1842

99L1842
991I842
99L1842

COLLECTION EXTR/PREP

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

B1OLK3

SILVER, TOTAL 006 W 99L1842 12/13/00 12/20/00

ANALYSIS

12/27/00
12/27/00
12/27/00
12/27/00

12/27/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

12/27/00
12/27/00
12/27/00
12/27/00

12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00
12/27/00

12/27/00
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Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ALUMINUM, TOTAL 006 W99L16842 12/13/00 12/20/00 -12/27/00
BARIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
BERYLLIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
CALCIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
CADMIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
COBALT, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
CHROMIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
COPPER, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
IRON, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
POTASSIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
MAGNESIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
MANGANESE, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
SODIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
NICKEL, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
ANTIMONY, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
STRONTIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
VANADIUM, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00
ZINC, TOTAL 006 W 99L1842 12/13/00 12/20/00 12/27/00

B10LJ8 (F)

SILVER, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
ALUMINUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
BARIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
BERYLLIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
CALCIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
CADMIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
COBALT, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
CHROMIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
COPPER, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
IRON, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
POTASSIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
MAGNESIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
MANGANESE, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
SODIUM, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
NICKEL, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
ANTIMONY, TOTAL 007 W 99L1842 12/13/00 12/20/00 12/27/00
STRONTIUM, TOTAL 007 W 991,1842 12/13/00 12/20/00 12/27/00
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Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :00121,604

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

IVANADIUM, TOTAL -007 W 99U1842 12/13700 12/20/00 12/27/00
ZINC, TOTAL 007 W 9911842 12/13/00 12/20/00 12/27/00

B10LJ9

SILVER, TOTAL 008 W 9911842 12/13/00 12/20/00 12/27/00
ALUMINUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
BARIUM, TOTAL 008 W 9911842 12/13/00 12/20/00 12/27/00
BERYLLIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
CALCIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
CADMIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
COBALT, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
CHROMIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
COPPER, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
IRON, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
POTASSIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
MAGNESIUM, TOTAL 008 W 991,1842 12/13/00 12/20/00 12/27/00
MANGANESE, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
SODIUM, TOTAL 008 W 991842 12/13/00 12/20/00 12/27/00
NICKEL, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
ANTIMONY, TOTAL 008 W 9911842 12/13/00 12/20/00 12/27/00
STRONTIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00

VANADIUM, TOTAL 008 W 99L1842 12/13/00 12/20/00 12/27/00
ZINC, TOTAL 008 W 9911842 12/13/00 12/20/00 12/27/00

LAB QC:

SILVER LABORATORY LC1 BS W 9911842 N/A 12/20/00 12/27/00
SILVER, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00
ALUMINUM LABORTORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00
ALUMINUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
BARIUM LABORATORY LC1 BS W 9911842 N/A 12/20/00 12/27/00
BARIUM, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00
BERYLLIUM LABORATORY LC1 BS W 99.1842 N/A 12/20/00 12/27/00
BERYLLIUM, TOTAL MB1 W 991842 N/A 12/20/00 12/27/00

CALCIUM LABORATORY LC1 aS W 99L1842 N/A 12/20/00 12/27/00
CALCIUM, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00

CADMIUM LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00
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Lionville Laboratory Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

CADMIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
COBALT LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00
COBALT, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
CHROMIUM LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00

CHROMIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
COPPER LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00
COPPER, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
IRON LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00

IRON, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00
POTASSIUM LABORATORY LC1 BS W 991,1842 N/A 12/20/00 12/27/00

POTASSIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00

MAGNESIUM LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00

MAGNESIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00
MANGANESE LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00

MANGANESE, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00

SODIUM LABORATORY LC1 BS W 9911842 N/A 12/20/00 12/27/00

SODIUM, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00

NICKEL LABORATORY LC1 BS W 99.1842 N/A 12/20/00 12/27/00

NICKEL, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00

ANTIMONY LABORATORY LC1 BS W 9911842 N/A 12/20/00 12/27/00

ANTIMONY, TOTAL MB1 W 9911842 N/A 12/20/00 12/27/00
STRONTIUM LCS STANDA LC1 ES W 991.1842 N/A 12/20/00 12/27/00

STRONTIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00

VANADIUM LABORATORY LC1 BS W 991842 N/A 12/20/00 12/27/00

VANADIUM, TOTAL MB1 W 99L1842 N/A 12/20/00 12/27/00

ZINC LABORATORY LC1 BS W 99L1842 N/A 12/20/00 12/27/00

ZINC, TOTAL MBl W 99L1842 N/A 12/20/00 12/27/00
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Analytical Report

Client: TNU-HANFORD CO 1-008 W.ON#: 10985-001-001-9999-00
RFW#: 0012L604 Date Received: 12-16-00
SDG/SAF#: H1184/CO1-008

METALS CASE NARRATIVE

1. This narrative covers the analyses of 8 water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the
attached glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

7. The preparation/method blanks for 2 analytes were outside method criteria. {less than the
Practical Quantitation Limit (3X the IDL), or samples greater than 20X MB value}. Refer
to the Inorganics Method Blank Data Summary.

a.) The MB results for Iron were greater than the Practical Quantitation Limit (PQL) {3 x
the (IDL) Instrument Detection Level} and all samples read less than 20 times the MB
concentration. However, no corrective action criteria for MBs were provided in SW846
method 6010B. The sample results were reported herein "uncorrected" for the levels found
in the MB.

b.) The MB results for Sodium were greater than the Practical Quantitation Limit (PQL) {3
x the (IDL) Instrument Detection Level} and samples B1OLK2 and B1OLK3 read less than
20 times the MB concentration. However, no corrective action criteria for MBs were
provided in SW846 method 6010B. The sample results were reported herein "uncorrected"
for the levels found in the MB.

8. All ICP Interference Check Standards were within control limits.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of a 2 pages.

208 Welsh Pool Road - Lionville, PA 19341-1333 * (610) 280-3000 - Fax (610) 280-3041



9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

-1. All matrix spike (MS) recovcer tewithin the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

13. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

14. As of January 27, 2001, Recra LabNet Philadelphia became Lionville Laboratory Inc.
Some forms may still reference Recra LabNet Philadelphia.

J. Michael Taylor Date
President
Lionville Laboratory, Inc.
fjw/m12-604
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METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: af 11460 V

Leaching Procedure: 1310 1311 1312 _Other:

CLP Metals _ Digestion and __ Analysis Methods: _ILM03.0 ILMO4.0

Metals Digestion Methods: F3005A __3010A 3015
-Other:

3020A 3050B 3051

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846
,6010B

' 6010B 7
6010B 7

) 6010B
2_6010B

6010B'
6010B

?C6010B 7
)_6010B
$_6010B __7

{6010B

-6010B
6010B -7
6010B 7

T6010B -
$ 6010B

7470A 3
6010B
.6010B

$6010B
6010B'
6010B
6010B'
6010B

K6010B __
'f,6010B
T6010B

6010B
6010B
6010B
601B'

T6010B
T6010B

6010B'

EPA
200.7

041 200.7 204.2
060A' 200.7 206.2

200.7
200.7
200.7'
200.7

131A 200.7 213.2
200.7

191' _200.7 218.2
200.7

7211 200.7 _220.2
200.7

4215 200.7 239.2
430' 200.7

200.7
200.7

7471A 3  245.1 2_245.52
200.7
200.7

7610' 200.7 258.1'
200.7'

7740' _200.7 270.2
200.7
200.7

7761' 200.7 272.2
77704 200.7 273.1'

200.7
78415 _200.7 279.2

200.7
200.7
200.7'
200.7
200.7
200.7'

STD MTDh

3113B

EPA
OSWR

1620

3113B
1620

1620
3113B

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99
99
99
99

_SS17
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other:
L.Wk033/." It"

Method:
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METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that theoriginal sample result is greater than 4x-the spike -amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96
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Lionville Laborator

INORGAMICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANPORD C01-008 H1184

WORK ORDER: 10995-001-001-9999-00

SAMPLE SITE ID

-001 B10LK4 (F)

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0012L604

RESULT

2.5 u

19.1 u

30.6

0.60 u

29900

3.4 u

5.6 u

4.9 U

4.9

96.1

2500

6900

2.3 u

4930

12.5 u

17.0 u

162

9.5

45.9

UNITS

UG/L

UO/L
UG/L

UG/L

UO/L
UQ/L

UG/L
UG/L
DO/L

UG/L

UG/L
UG/L
UG/L

UG/L
UG/L

UG/L
TX/L

110/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.9

303

27.4

2.3

22.9

12.5

17.0

5.5

4.9

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

40
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Lionville Laborator

IlqORGA)NICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANFORD C01-008 H1184

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

RECRA LOT 0: 0012L604

RESULT UNITS

-002 B10LK5 Silver, Total

Aluminum, Total

Barium, Total

Berylliua, Total

Calcium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

2.5

26.6

29.6

0.60

30300

5.6

4.9

2.6

58.0

2240

6940

3.1

4880

12.5

17.0

165

7.6

47.1

u o/L

nG/b

UG/L

U G/L

UG/L

U UG/L

U G/L

u G/L
G/L

UG/L

UG/L

UG/L

UG/L

U UG/L

u UG/L

UG/L

G/L

UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.A

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0.

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1,0

1.0

1.0

1.0



Lionville Laborator

INORGANICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANFORD COI-008 11184

WORK ORDER: 10955-001-001-9999-00

SAMPLE SITE ID

-003 81OLKO (F)

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 00121,604

RESULT

2.5 u

25.9

62.9

0.60 u

41700

3.4 u

5.6 u

115

2.6

5.5

3490

12000

11.0

5200

12.5 u

17.0 u

273

7.3

55 ,7

UNITS

UG/L
UG/L

UG/L

UG/L

UG/L

UG/L
UG/L

UG/L
UG/L

UG/L

WG/L

UG/L

UG/L

UG/L

UG/L

UO/L
UG/L
UG/L

UG/L

REPORTING

LIMIT

2.S

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
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Lionville Laborator

INORGANICS DATA SUMMARY REPORT 01/30/01

CLIENT: TWUHANFORD C01-006 H1184 RECRA LOT #t 0012L604

WORK ORDER: 10965-00l-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

....... ................... ................=.... ....... ...... ..........= ........

-004 B10LK1 Silver, Total 2.5 u UG/L 2.5 1.0

Aluminum, Total 246 UG/L 19.1 1.0

Barium, Total 63.2 UG/L 3.0 1.0

Beryllium, Total 0.60 u UG/L 0.60 1.0

Calcium, Total 40300 UG/L 15.4 1.0

Cadmium, Total 3.4 U UG/L 3.4 1.0

cobalt, Total 5.6 u UG/L 5.6 1.0

Chromium, Total 109 UG/L 4.9 1.0

Copper, Total 2.6 UG/L 2.6 1.0

Iron, Total 253 UG/L 3.8 1.0

Potammium, Total 3160 UG/L 303 1.0

Magnesium, Total 11600 UG/L 27.4 1.0

Manganese, Total 22.1 UG/L 2.3 1.0

Sodium, Total 4980 UG/L 22.9 1.0

Nickel, Total 12.5 u UG/L 12.5 1.0

Antimony, Total 17.0 U UG/L 17.0 1.0

Strontium, Total 264 (GIL 5.5 1.0

Vanadium, Total 7.6 UG/L 4.8 1.0

Zinc, Total 59.1 tG/L 2.7 1.0
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Lionville Laborator

INORGANICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANFORD COL-008 H1184

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

-005 BlOLK2 (P) Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0012L604

REPORTING

RESULT UNITS LIMIT

2.5 u UG/L 2.5

22.1 UG/L 19.1

3.7 UG/L 3.0

0.60 u UG/L 0.60

21.2 VG/L 15.4

3.4 u TG/L 3.4

5.6 u UG/L 5.6

4.9 u VG/L 4.9

2.6 u UG/L 2.6

15.4 UG/L 3.8

303 u VG/L 303

27.4 u UG/L 27.4

2.3 u UG/L 2.3

91.5 - G/L 22.9

12.5 u UG/L 12.5

17.0 u UG/L 17.0

5.5 u UG/L 5.5

4.8 u UG/L 4.8

5.4 UG/L 2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

110

1.0

1.0

1.0

1.0

1.0

1.0

1.0

CI-u



Lionville Laborator

INORGAMICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANFORD COl-006 H1184

MORR ORDER: 10985-O0l-001-9999-00

SAMPLE SITE ID

-006 E1OLK3

ANALYTR

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0012L604

RESULT

2.5 u

47.0

3.0 u

0.60 u

38.1

3.4 u

5.6 u

4.9 u

2.6 u
15.1

303 ui

35.9

2.3 u

86.7

12.5 u

17.0 u

5.5 u

4.8 u

2.7 u

UNITS

UG/L

DG/L
UG/L
UG/L
UG/L

UG/L

UG/L
UG/L
DG/L
UG/L

UG/L

UO/L

DG/L

UG/L
UG/L
'JaIL

UG/L

UG/L
DG/L

REPORTING

LIMIT

2.S

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

3.0

'7



LionVill. Laborator

INORGANICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANPORD C01-006 H1104

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-007 B10LJS (F)

RECRA LOT #: 0012L604

ANALYTE RESULT

Silver, Total 2.5 u

Aluminum, Total 33.9

Barium, Total 76.7

Beryllium, Total 0.60 U

Calcium, Total 75000

Cadmium, Total 3.4 u

Cobalt, Total 5.6 U

Chromium, Total 1140

Copper, Total 2.6 u

Iron, Total 81.4

Potassium, Total 3930

Magnesium, Total 16800

Manganese, Total 7.8

Sodium, Total 7420

Nickel, Total 12.5 u

Antimony, Total 17.0 u

Strontium, Total 381

Vanadium, Total 5.8

Zinc, Total 59.9

UNITS

UG/L

UG/L
UO/L
UG/L
UG/L

uG/L

UG/L

UO/L
UG/L

UG/L
UG/L

UG/L
UG/L
UG/L

UO/L

UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

IS



Lionville Laborator

INORGANICS DATA SUMMARY REPORT 01/30/01

CLIENT: TNUHANFORD COI-009 H1184

WORK ORDER: 10985-001-001-9999-00

SAMPLE

-008

SITE ID

EB 0IJ9

RECRA LOT #: 0012L604

ANALYTE RESULT

Silver, Total 2.5 u

Aluminum, Total 37.6

Barium, Total 75.5

Beryllium, Total 0.60 u

Calcium, Total 73900

Cadmium. Total 3.4 u

Cobalt, Total 5.6 u

Chromium, Total 1130

Copper, Total 2.6 u

Iron, Total . 201

Potascium, Total 3610

Magnesium, Total 16600

Manganese, Total 18.7

Sodium, Total 7380

Nickel, Total 12.5 u

Antimony, Total 17.0 u

Strontium, Total 397

Vanadium, Total 4.8

Zinc, Total 55.4

REPORTING

UNITS LIMIT

UG/L 2.5

UG/L 19.1

UG/L 3.0

UG/L 0.60

UG/L 15.4

UG/L 3.4

UG/L 5.6

UG/L 4.9

UG/L 2.6

UG/L 3.8

UG/L 303

UG/L 27.4

UG/L 2.3

UG/L 22.9

UG/L 12.5

UG/L 17.0

UG/L 5.5

UG/L 4.8

UG/L 2.7

DILUTION

PACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

,x.

19



Lionville Laborator

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/30/01

CLIET: TNUHA±FORD COX-008 jl4

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

BLANKl 99L1842-MB1 Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RVCRA LOT 4: 00121,604

RESULT

2.5 u
40.4

3.0 u

0.60 u

17.8

3.4 u

5.6 U

4.9 u

2.6 u

39.0

303 u

27.4 u

2.3 u

117

12.5 u

17.0 u

5.5 u

4.8 u

4.7

UNITS

UQ/L

UG/L

UG/L
UG/L

UG/L
UG/L

UG/L

UG/L
UO/L

UG/L
UG/L

UG/L
UG/L

VIG/L

UG/L

UG/L
UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4
3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

20



Lionville Laborator

INORGANICS ACCURACY REPORT 01/30/01

CLIENT: TNUHANFORD COI-008 H1184

WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 0012L604

SAMPLE SITS ID

-001 B10LK4 (F)

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

SPIKED INITIAL SPIKED

SAMPLE RESULT AMOUNT %RECOV

47.6 2.5 u 50.0 95.2

1930 19.1 u 2000 96.3

1890 30.6 2000 93.1

48.2 0.6Ou 50.0 96.4

55300 29900 25000 101.7

45.0 3.4 u 50.0 90.0

485 5.6 u 500 97.0

194 4.9 u 200 97.2

237 4.2 250 92.9

978 96.1 1000 88.2

26000 2500 25000 94.0

31100 6900 25000 97.0

482 2.3 u 500 96.4

29200 4930 25000 97.0

484 12.5 u 500 96.7

515 17.0 u 500 103.0

1040 162 1000 88.0
484 8.5 500 95.2

528 45.9 500 96.4

DILUTION

FACTOR (SPK)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Lionville Laborator

IORGANICS PRECISION REPORT 01/30/01

CLIENT: TNUIANFORD C01-006 H1184
WORK ORDER: 10985-001-001-9999-00

RUCRA LOT #: 0012L604

SAMPLE SITE ID

E ...............

-001REP BlOLK4 (P)

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

INITIAL

RESULT REPLICATE

........ .........

2.5 u 2.5 u
19.1 u 23.7

30.6 29.9

0.60U 0.60u

29900

3.4 u

5.6 U

4.9 u

4.6

96.1

2500

6900

2.3 u

4930

12.5 u

17.0 u

142

B.'

45.9

30000

3.4 u

5.6 u

4.9 u

2.9

18.3

2320

6840

2.3 u

4870

12.5 u

17.0 u

159

7.8

45.0

RPD

NC

NC

0.48

NC

NC

NC

49.4

136.0

7.8

0.93

NC

1.1

NC

NC

1.7

8.6

2.0

DILUTION

FACTOR(REP)
...........

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

On



Lionvil1 Laborator

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/30/01

CLIENT: TNUHANFORD C01-009 H1184

WORK ORDER: 10925-O01-001-9999-00

SAMPLE SITE ID ANALYTE

LCSI 99L1942-LC1 Silver, LCS

Aluminum, LCS

Barium, LCS

Beryllium, LrS

Calcium, LCS

Cadmium, LCS

Cobalt, LCS

Chromium, LCS

Copper, LCS

Iron, LCS

Pota.ium, LCS

Magnesium, LCS

Manganese, LCS

Sodium, LCS

Nickel, LCS

Antimony, LCS

Strontium, LCS

Vanadium, LOCS

Zinc, LCS

SPIKED

SAMPLE

493

5100

4920

249

24600

225

2510

496

1240

S030

24800

24800

747

2S300

2010

2990

4820

2500

995

RECRA LOT #: 0012L604

SPIKED

AMOUNT

500

5000

5000

250

25000

230
2500

500

1250

5000

25000

25000

750

25000

2000

2000

5000

2300

1000

UNITS

UG/L

UG/L
G/L

UG/L

UG/L

UG/L

UA/L

UG/L

UG/L

UG/L

UG/L
UG/L
UG/L

UG/L
UG/L

VG/L

UG/L

UG/L

UG/L

%RRCOV

92.6

102.1

99.5

99.7

99.2
90.0

100.3

99.1

99.2

100.5

99.3

99.4

99.6

101.2

100.7

99.6

96.3

100.1

99.5

23~
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A - Air X -01.hc

.a ,ii Dmd Dy DaDinps By

FINAL SAMPLE Dqod Mad , (..R m Is 5. r pamw m, isu pam) Dipecad ByWells

DISPOSMTONI

PNNL

j

.O.C. N

CO1-008-2

PAge I of I



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00 RFW LOT # :0012L604

CLIENT ID /ANALYSIS RFW * MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B1OLK5

BROMIDE BY IC 002 W O0LICA81 12/13/00 12/20/00 12/20/00
BROMIDE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
BROMIDE BY IC 002 MS W 00LICA81 12/13/00 12/20/00 12/20/00
CHLORIDE BY IC 002 W OOLICA81 12/13/00 12/20/00 12/20/00
CHLORIDE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
CHLORIDE BY IC 002 MS W OOLICA81 12/13/00 12/20/00 12/20/00
FLUORIDE BY IC 002 W OLICA81 12/13/00 12/20/00 12/20/00
FLUORIDE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
FLUORIDE BY IC 002 MS W 00LICAB1 12/13/00 12/20/00 12/20/00
NITRITE BY IC 002 W OOLICA81 12/13/00 12/20/00 12/20/00
NITRITE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
NITRITE BY IC 002 MS W 00LICA81 12/13/00 12/20/00 12/20/00
NITRATE BY IC 002 W OOLICA81 12/13/00 12/20/00 12/20/00
NITRATE BY IC 002 REP W 00LICA81 12/13/00 12/20/00 12/20/00
NITRATE BY IC 002 MS W 00LICA81 12/13/00 12/20/00 12/20/00
PHOSPHATE BY IC 002 W OOLICA81 12/13/00 12/20/00 12/20/00
PHOSPHATE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
PHOSPHATE BY IC 002 MS W OGLICA81 12/13/00 12/20/00 12/20/00
SULFATE BY IC 002 W OOLICA81 12/13/00 12/20/00 12/20/00
SULFATE BY IC 002 REP W OOLICA81 12/13/00 12/20/00 12/20/00
SULFATE BY IC 002 MS W OLICA81 12/13/00 12/20/00 12/20/00

BlOLK1

BROMIDE BY IC 004 W 00LICA81 12/13/00 12/20/00 12/20/00
CHLORIDE BY IC 004 W OOLICA81 12/13/00 12/20/00 12/20/00
FLUORIDE BY IC 004 W 00LICA81 12/13/00 12/20/00 12/20/00
NITRITE BYIC 004 W OOLICA81 12/13/00 12/20/00 12/20/00
NITRATE BY IC 004 W 00LICA81 12/13/00 12/20/00 12/20/00
PHOSPHATE BY IC 004 W OOLICA81 12/13/00 12/20/00 12/20/00
SULFATE BY IC 004 W OOLICA81 12/13/00 12/20/00 12/20/00

10LK3

BROMIDE BY IC 006 W 00LICA81 12/13/00 12/20/00 12/20/00

6199107,



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-008 H1184

DATE RECEIVED: 12/16/00

CLIENT ID /ANALYSIS RFW #

CHLORIDE BY IC
---FLUORIDE BY IC

NITRITE BY IC
NITRATE BY IC
PHOSPHATE BY IC
SULFATE BY IC

006
-- 006

006
006
006
006

RFW LOT # :0012L604

MTX PREP # COLLECTION EXTR/PREP

W OLICA81

W OOLICA81
W 00LICA81
W 00LICA81
W COLICABI

B10LJ9

BROMIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRATE BY IC
PHOSPHATE BY IC
SULFATE BY IC

LAB QC:

008
008
008
008
008
008
008

w
w
W
w'
w
w
W

OOLICA81
OOLICA81
0OLICA81
GOLICAB1
OOLICA81
OOLICA81
0OLICA81

12/13/00
1-213/00
12/13/00
12/13/00
12/13/00
12/13/00

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

BROMIDE BY IC
BROMIDE BY IC
CHLORIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRITE BY IC
NITRATE BY IC
NITRATE BY IC
PHOSPHATE BY IC
PHOSPHATE BY IC
SULFATE BY IC
SULFATE BY IC

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

ANALYSIS

12/20/00
--12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

MB 1
MB1 BS
MBI1
MB1 BS
MB1
MBi BS
MB1
MB BS
MB1
MB1 BS
MB1
MBl BS
MB1
MB1 BS

0OLICA81
0OLICA81
0OLICA81
00LICA1
0OLICA81
OOLICA81
0OLICA81
OOLICA81
0OLICA81
0OLICA81
0OLICA81
OOLICA81
OOLICA81
0OLICA81

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

002



Analytical Report

Client : TNU-HANFORD C01-008 Hi 184 W.O. #: 10985-001-001-9999-00
RFW#: 0012L604 Date Received: 12-16-00

INORGANIC CASE NARRATIVE

As of 27 January 2001, Recra LabNet Philadelphia became Lionville Laboratory Inc.
Some forms may still reference Recra LabNet Philadelphia.

1. This narrative covers the analyses of 4 water samples.

2. The samples were prepared and analyzed in accordance with the method checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met with the
exception of Nitrate, Nitrite and Phosphate which were received past hold.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blanks were within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of
the data contained in this hard copy data package has been authorized by the Laboratory
Manager or a designee, as verified by the following signature.

J. Michael Taylor Date
VP, Laboratory General Manager
Lionville Laboratory
xEt112-i04
The reunlts presented in this repot relate only to the anlytlcal tes and condklooi of the samples at receipt and distug storage. All pages of this repont are
irsegnal par of the analytical data. Therefore, this repofl should only be reproduced in its entirety of IS pages. 00 3

208 Welsh Pool Road . Lionville, PA 19341-1333 . (610) 280-3000 . Fax (610) 280-3041



Recra LabNet liladelph

METHODS GI

Acidity
_.Alkalinity _Bicarbonate _-Carbonate
BOD
Ion hormatogr hy:
9 romide Chloride /Fluoride

itrate 7Nitrite /'tosphate
_Aulfate -Formate _Acetate _Oxal

Chloride
Chorine, Residual
Cyanide, Amenable to Chorination

Cyanide, Total
Cyanide, Weak Acid Dissociable
COD
Color
Corrosivity by Coupon
Chromium VI
Fluoride
Hardness, Calcium
Hardness, Total
Iodide
Surfactant
_Nitrate-Nitrite Nitrate Nitrite
Ammonia
Total_ Kjeldahl _ Organic Nitrogen
Total__ Organic _ Inorganic Carbon
Oil & Grease

_ pH _ pH; paper
Petroleum Hydrocarbons, Total Recoverable
Phenol
_Ortho __Total Phosphate
Salinity
Settleable Solids
Sulfide
Reactive _Cyanide __Sulfide
Silica
Sulfite
Sulfate
Specific Conductance
Specific Gravity
Synthetic Precipitation Leach
Total _Dissolved _Suspended _Solids
Total Organic Halides
Turbidity
Volatile Solids:
-Total _Dissolved _Suspended

Other:

ia - -
WET CHEMISTRY

LOSSARY FOR WATER SAMPLE ANALYSIS

EPA /600 SW846
305.1
310.1
405.1

ate

30 0 .0
1.300.0
_f300.0

___ 325.2
330.5 (mod)
335.2
335.2

OTHER

5210B (b)

9056
9056
9056
9251

9010B
901 OB

410.4(mod)
110.2

11 0(mod)
7196A

340.2
215.2
130.2

425.1
353.2
350.3
351.4
415.1
413.1
150.1
418.1
420.1
365.2

160.5
376.1

370.1
377.1
375.4
120.1

160 .1
_ 450.1

180.1

9060
9070
9040B

420.2

376.2

9014 ILMO4.0 (e)
412 (a) __

5220C (b)
4500CN-1 (b

3500Cr-D (b)
4500-FC

ASTM D19P202 (1)

9041A

9065 __ 9066
4500-P B
21CA (a)

C
2520 (b)

9030B/9034 (acid soluble)
Section 7.3 (_9014_9030B)

9038
9050A

D5057-90 _ 213E (a)
1312

_.2 .3
9020B

160.4
Method:

L-WI-034/A-02/00 004



Recra LabNet Philadelphia
METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U = Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample duplicate
analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste 17 ed, (1989)/18ed
(1992).

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986).

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am. Soc.
Agron., Madison, WI (1965).

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f. Code of Federal Regulations.

L-WI-034/D-6/99

005



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/29/00

CLIENT: TNUHANFORD COt-008 H1184

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

RECRA LOT #: 0012L604

RESULT UNITS

-- 0 -10LK5 -- r id-by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Phosphate by IC
Sulfate by IC

-004 810LK1

-006 B10143

-008 B10LJ9

-- en2-u

3.1

0.50 u

0.25 u

4.7

0.25 U
16.8

0.25 u

7.8

0.50 u

0.25 u

14

0.25 u

32.9

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

0.25

0.25

0.50

0.25

0.25

0.25

0.25

0.25 u

21.7

0.50 u

0.25 u

43

0.25 U
95.4

REPORTING

LIMIT

MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

MG/L
MG/L

MG/L

MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

MG/L
MG/L
KG/L

MG/L
MG/L

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

2.0

0-25

0.25

0.50

0.25

0.25

0.25

0.50

0.25

0.25

0.50

0.25

1.2

0.25

1.2

0.25

0.25

0.50

0.25

0.25

0.25

0.25

0.25

0.50

0.50

0.25

2.5

0.25

5.0

1.0

1.0

1.0

1.0

5.0

1.0

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0

1.0

10

1.0

20.0

006



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/29/00

CLIENT: TNUHANFORD C01-008 H1184

WORK ORDER: 10985-001-001-9999-00

ANALYTE

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC
Nitrate by IC

Phosphate by IC

Sulfate by IC

RECRA LOT #: 0012L604

RESULT

0.25 U
0.25 u

0.50 u

0.25 u

0.25 u

0.25 u

0.25 u

UNITS

MG/L
MG/L

MG/L

MG/L

MG/L

MG/L
MG/L

REPORTING

LIMIT

0.25

0.25

0.50

0.25

0.25

0.25

0.25

SAMPLE

BLANK10

SITE ID

COLICAai-MB1

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

007



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 12/29/00

CLIENT: TNUHANFORD C01-008 H1184
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

B10LKS -- - - -- id- by I. .

BLANK10 OOLICA81-MB1

Chloride by IC
Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

SPIKED

SAMPLE

9.6

12.9

21.7

10

15

9.4

41.6

4.9

4.9

10.9

4.8

4.9

5.0

4.9

RECRA LOT *: 0012L604

INITIAL SPIKED

RESULT AMOUNT

0.00

3.1

0.023

0.25u

4.7

0.25u
16.8

0.25u
0.25u

0. 5Ou

0.25u

0.25u
0.25u

0.25u

.o b

10.0

20.0

10

10

10.0

25.0

5.0

5.0

10.0

5.0

5.0
5.0

5.0

%RECOV

96.3

97.9

109.2

102.5

101.2

94.4

99.1

98.0

96.5

108.3

95.7

97.0

99.9

96.4

DILUTION

FACTOR(SPK)

2.0

2.0

2.0

2.0

2.0

2.0

5.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 12/29/00

CLIENT: TNUHANFORD C01-008 H1184 RECRA LOT #: 00121604
WORK ORDER: 10985-001-001-9999-00

INITIAL DILUTION
SAMPLE SITE ID ANALYTH RESULT REPLICATE RPD FACTOR(REP)

........................... .................... ....................... ........ ......... ....... ...........
-- 2RP B1OLKS - -Broide by IC 0.25u 0.25u NC- 1.0

Chloride by IC 3.1 3.1 0.54 1.0
Fluoride by IC O.SOu O.SOu NC 1.0
Nitrite by IC 0.25u 0.25u NC 1.0
Nitrate by IC 4.7 4.7 0.66 1.0
Phosphate by IC 0.25u 0.2Su NC 1.0
Sulfate by IC 16.8 16.8 0.036 2.0

009



I RECRA LabNe Use Ony I

F doILCO

Custody Transfer Record/Lab Work Request
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

page 1 0iL

'9'

RECRA
f~b, LabNet

Client L t *~~S* ~ t~~f
ESL Final Proj. Sasrnpling Date offyp container

Proect I 9- ntnl -* 9-- -0 solid

Project ConlactiPhone i Volume

AECRA Project Manager ON - - S --ox

QC DW TAT Premervativee
ac~5jza DSS±CLORGANIC _

Date Re'd Date Due ANALYSES Z[ e z
REQUESTED0 Q

Accun tU __ >H jazj -2 o-
MATRIX Matrix RECRA LabNst Use Only -

Lab~ DateVinco" ari f Time
a- Sol ID ~ c~gta Meoh u.l.u Collected
SE - Sedier
so- sol"

W. Woew FLsa I0- ON
A- ACL

DRS rm

DLi Drum 
-

L- Oer )E

F- Fhi XY.a V

n 1911

(F - -------------------------------- 8

Specil instructlions -

Reinqulehd
by

........--

Received Date TM. Relinqwl
by I by

CC+P

RECIF ab~ s
LFb1fir tkI. CL Samples wee COn Tap. "S:

Odi ~ ~ ~ ~ ~ l -At N(E:Y r Tmp-_W

T 2ERC M ~ - iHand Oeee Paao

___2) AbetCChN:D PackG e) or N
4. 3) Proest Sam*M

-- 3) R I~v~nod 3J or N

5, Cndilon r N 4) Unbmlcqp on
6. Lael lA . sample or N

____ ___ 6U~ e My I t " CO G Record Presni

byd eeie Data Time Discrepanites Betwee Upon SamS Reel-I
Samples Labels and 1 ~Rec~e ~ m wii oao r Qor

Or 31A.NOTES: Times OECU\T 'C
DS4 REWRIiTEt41Pi2R'iA

I



PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUE ST CO-008-28

___ ___ ___ ___ ___ ___S~O0,- iv~Page of I
Collector D. E. PARCIEC CotocuRequesler telephone No. MSIN FAX

- D. -. .ARCHE IN KFSSNFR (I091175-46A
SAF No. Sampling Origin Purchase Order/Charge Code -

C014-1 _ _ IANF RnSITF
Project Tide lgbookNo. , ;, Ca e Ice Chest No. . Temp.

100HRIAM(I&?71 W MONITORIN6 NOVFMBER 7000 1/' /yq vr .4 , /Jtt C
Shipped To (Lab) Method of Shipment Bill of Lad Air IBII No. 2- -71 7

TMAIRFC.RA 6OVT VFHICI.2 till:J''7
Protocol Data Turnaround llilte Property No.

CFRCLA 14 Dysfl r r
POSSIBLE SAMPLE IIAZARDSREMARKS SPECIAL INSTRUCTIONS iold Time Total Activity Exemption: Yes NeLl

Fax TMA log-ia to I Kcssier (372-9487)& DL Swat (372-1704)V

Sample No. Lab ID * Date Tim NorType Container Sample Analysis Prmes__tiwc

BIOLK4 IF) v W 1x0Sml- GOP ICP Metals - 8010A RCRA GW o HNO3 to pH '2

B10LK5 W Ix5o-rmL GO P 0P Metals - 010A RCRA GW e HNO3 to pH <2

BIUS OfW 1x00nl. P ICAMU-30.0 e Cod 4C

BIOLK5 W laO-at P y- Aclkt Scan / NOne

BIOLKS W tO-mlt GIP GrssAlpha 9 HUM lo pH42

B10LK5 , W 1000.mL Gap Gives Bela HNO3 to pH 2

810LKS . W -250 L-P e Tdm - H3 v None

Relqwi*S B By PrI A Daiefrimo Received Dy Pin Sig Deliran Matrix 0

D. E. PARCHEN JAW eDl ZFS IL s - so DS - DmmSod
Relinquished By v Dalelimne a cived By DAnTsrime SE - Sedmemt DL - Nu. iqui

RVI E'Rj4kS 1 %.__-- SL - Sludge W - Wipe

Relinquished By Dale/time Received By DateTm. W Wa L v -veai

J F C tnrs o # O c - -A -Air X -Qt

RdIioqumdd By Dale/rime Received ByDde/eive

121 $ | h 0I> 1050 l ( 1fn -O
FINAL SAMPLE Disposal Meihod (e. ,, Rehun to com, pa lab proccm, used it prows) Disposed By Datc/line
DISPOSmON



I PNNL
.O.C. N

CO1-008-30

P-s Of-
eClector Contact/Requester dephoe No. MSIN FAX0. E. Prn nr KFSNR M09) 175A611

SAF No. sampling Origin Purchase OrderlCharge Code
COl-iA IANFORI SITE

Project Title Logbook No - ie Cest No. Temp.
l0flHR~fAM(I&2l(GWMONifQRJNO NoVrMBFR 70010 P"I/t c/i 4

Shipped To (Lab) Method of Shipment Bill of LadinAI/AIll No.
Th4AIRFPRA ('OTVFIICII 6/ ga tZ-4 47

rotocol Data Turnaround Oailte Property No.
CFRCI A

POSSIBLE SAMPLE HAZARDSIREMARKS SPECIAL INSTRUCTIONS hold Time Total Aaiviky Exemption: Yes d No L
Fax TMA log-in o ll Kenoes (372-9487) & 01. Slewaot (372-1704).

Sample No. Lab ID * Date Time NoWrype Container Sample Analysis Preservative

B1LK0 (F) W 1x0-91 Gp ICP Vaa - 6010A RCRA GW HNO3 to p 42

B10LK1 W Ixoo-in. GP ICP Mets - 010A RCRA GW a- HNO3 to pH '2

810W1( W 1x-ss-nL P ICAana-ns-30.O Cool 4C

B10LK1/ W lX2-tmt P V AIly Sn V Nono

B10L1- W 1000-u& GOP & GUOSAlphUe# HNO3OPH42

B10LKI. W 10004nL GfP.- Gross Beta / HNO3 to pH'2

B10LK1 / W 1X260-ml P Trldum- H3 / None

Rindqsheyd By Prl rirs5p 6 Recv Bsg DPsewIsie Masrix 

D. E. PARCHEN 13 r_ _ _ r- _e (,,L - 'S - Sw DS - Dnm..Solid
Relinquished By Daler/It) ecived By DsdThae hb- - Tt - Tiu

VM I AL- umvw~ uir ' 13- S~, b SI =4 L;dgc W
RelihqSded By Dslefrme Received By Daetdrgme 0 - Oil V - Vegesmio I

A Air X Ohr

Relinquished By U 1  Daueflue Received By Dawefte

FINAL SAMPLE Dimosal Mebiod(e .R aR to anslomer. per Ib poced. ed in pc as) DTsposed By Datefime
DISPOSITION

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
SO&- I q

V



... . .. O.C. 9
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST COI-008-31

s0c. (!~6 I Page 1 of I
COllecto Costact/Requester Telephole No. MSIN FAX Cr.

.. E. _ I__ JN KF SNFR (5091175-4SRR
SAF No. Sampling Origin Purchase Order/Charge Code

('81--)(1 IANFORT SF C
Project Title Logbook No., - -- Ice Chest No. Temp.

IIWHRI AM (1&210W MfNITfRING MOVFARFR 7000
Shipped To (Lab) Method of Shipment iIl of Lading/Air Pill No,

TL4AIURCRA GOVT VF6i)I'l / I Q
Protocol Data Turnaround OGfise Property N .

CPR CLA 145 Ij1 fd-
POSSIBLE SAMPLE HAZARDSMREMARKS SPECIAL INSTRUCIIONS Hold Tne Total Activity Exemption: Yes M No U

Fa TMA log-in to Jil Kesacr (372-9487)& DL Siewt (372,1704).

Sample No. Lab ID Doe Timc Nofrype Container Sample Analysis Preservative

8/01.112 (F) W Ix5O-OtL GP / CPMel-1ARCRAGW ZHN03 to pHi -2

/ BULK3 W 1500-mlt GOP ICP MedlaI-110ARCRAGW - HN03 to PH 2

y B10.10 g W 1[x00.11 P V IC Anatns. 3W.0 Cod 4C

B110K3 W 'E10-4L P t- Acdidy Seen None

B10lK3 . W S04o- GiDP Grows lupha o, HNo 0 pH 92

Bi1L3 L w _*00,L Gw GM"s Bs HN03 b PH 4

B1011(31 W i P TAM. H3 None

RelinquishedBy PbtU A ime Re.iyedBy Pat Sign Dadfiab MatrixI

0. E. PARCHEN p...S U ..-z s. - sFa DS - D. ..o.id
Reinquishnd By -befivu, Bjceived By DweF.rm= Sediment ThuLini

to - Solid T imPQ t~~t rv~~v9 )-." - E Sldg -w L -liui

Retimqdubhd By Daineac, Received By D*AWIC o - w L -esean
A -Air X 01&cg

Relinquished By Dueffre eccived By Datelime

FINAL SAMPLE Disposal Mtod (e. Retan to womer, par lab pocedie, used in prese) Disposed By
DISPOSTION



-r.C-,

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Ss( KNA

Collecd 0 . E. PARCHEN Costatlietqester Telephone No. MEIN FAX
Df K INWFR '109117i-46AR

SAF No. Sampiag Origin Phrchase Order/Charge Code
C01-ann HANFORl SITF

Prject T1tl LogbookNoL<j,,t 5,' ke Chest No. Temp.
100HR3 IAM (1&21 17W MONITORMN NOVPMRR 70M 11, --f-

Shipped To (Lab) Method of Shipment BillofWin A;BillNO.
TMAJRPCRA GiVT VFHICI F to__ __ 447

Protocol Data Turnaround Offaite Properly No. n'
(FRrl A 4$ n

POSSIBLE SAMPLE IIAZARDS/REMARKS AIPECIAL INSTRUCTIONS fild lime Tota Actwlty Exemption: Yes M'No L
SFAA Jog-into1i Ktsaa 312-9411)& DL Seut (72-04 ).

Sample No. Lab ID Date Time Nofrype Container Sample Analysis Prcscvvivc

B1OU (F) ./ W IxIOC--mL GIP ' iCP MlWi - 00l0A RCRA GW g/ HNO3b,8H'2

910LJ9 V/ W lxSW-yL GlP V CGP Minis - 010A RCPA GW HNO3 In pHi '2

910449 /W IX0-4L p iIC Antinu - 300.0 Cool 4C

B10.9 w Q" P - Acy Scan / None

B10LJ9 W 2x1000-mI. GIP GrssAlpha ' HNO3 to pH '2

B10LJ9 w2*1000-ml GIP Gess Bela / WIN3toptc2

B10LJ9 W 1x250-ml. P TrIkkm - H3 / None

Relinquished By Pro Sia DuleIhme , Received By Print sign DbeWirine Matrix I

0. E. PARCHEN ) tai(0a Fx Ec. 1- S - soil DS . D,,m S
Reliniwished By D fo h'~y - eiarkruc DL - Thwliqui

- sowl TI - Tismn
-~~ rWla ;'0 &tr S=-Sde 1

Reheqmshed By DateIrime Received By Datelirie 0 Oil V Veweios

.19 
A -Air X -Giber

RJuihed By Dtem Received By Dlersime

DISPSITIN i?)Int 103 )2'lnu03IOFINAL SAMPLE Dipas Meiod (.g. RAha. lC eaiser. per lib preoccde, madim prc as) Disposed By Dhterris
DISPQSMT i N

C01-008-32

PAp I of I

PNNL

I



PAGE 1 Thezuo NUtech CHAIN OF COSTODY ORD # RO-12-099
12/14/00 15:54:00 WORK ID: SAP COI-008 SDG f1184

RCVD: 12/14/00 DUE: 01/28/01 KEEP: 01/28/02 DISP: S

DASR SAMPLE IDENTIFICATION STORED TESTS

01A B1OLK4(F) RECRA DISPOS E011

02A BlOLK5 RECRA | DISPOS E011 E260

02B B1OLKS MS RECRA E021 E260

02C B1OLKS DUP RECRA E011 E260

-CA BlOLKO (F) RECRA --- [ DISPOS E011-

04A B10LK1 RECRA DISPOS E011 E260

05A BlOLK2(F) RECRA I DISPOS E011

06A B10LK3 RECRA DISPOS E011 E260

07A B1OLJS(F) RECRA I DISPOS E011

08A B1OLJ9 RECRA | DISPOS Ec11 E260

RELAS BY DATE TRANSFERRED TO DATE RECEIVED BY DATE

015


